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ABSTRACT OF THE DISCLOSURE 
A glass ?ber fabric in which the glass ?bers are pres 

ent in the form of bundles of glass ?bers provided with a 
surface treatment to improve the abrasion resistance 
wherein the glass ?bers of the bundle have a ?rst coating 
of an organo silicon compound and an overcoating of 
polytetratluoroelhylene particles interbonded with a poly 
acrylate resin. 

This invention relates to fabrics of glass ?bers char 
acterized by a marked increase in resistance to deteriora 
tion by abrasion and it relates more particularly to glass 
?ber fabrics having improved abrasion resistance and to 

_a. method and composition for use in the preparation of 
same. 

Glass ?bers are employed extensively in the manufac 
ture of fabrics of high strength, high resistance to wrink 
ling, good washability, excellent appearance, and in 
which one or more of the important characteristics is re 
sistance to heal. and flammability. One of the barriers to 
the more widespread usage of glass ?bers as a textile 
material resides in the realtivcly low abrasion resistance 
of the glass ?bers whereby the ?bers fray or break down‘ 
in response to mutual abrasion or other surface abrasions 
to which the glass ?ber fabric might be exposed in use. 

Substantial inroads have been made in overcoming the 
relatively poor abrasion resistance of the glass ?bers and 
fabrics formed thereof whereby glass ?ber fabrics have 
found increased utilization as a textile material, especial 
ly in curtains, draperies, and other applications where 
?ber resistance, strength, wrinkleproofness and appear 
ance constitute one or more of the factors in the selec 
tion of a textile material. . - 

Because of the many outstanding properties of glass 
?bers as a textile material, extensive research and de 
vclopment has been expended towards the further in 
crease of the abrasion resistance of glass ?bers and fab 
rics formed thereof, such as in the treatment of glass 
?bers with abrasion resistant ?nishes, encapsulation of 
the glass ?bers with protective abrasion resistant coating, 
and the like. 

It is an object of this invention to produce and to pro 
vide a method for producing glass ?bers and fabrics 
formed thereof having greatly improved resistance to 
abrasion and in which the improved abrasion resistance 
is achieved without loss of others of the desirable prop 
erties of the glass ?bers or fabrics formed thereof. 

It is another object of this invention to‘ provide a 
method and composition for use in the treatment of 
glass ?bers whereby the glass ?bers and fabrics formed 
thereof are highly resistant to deterioration by mutual or 
other abrasion and it is a related obejct to provide a 
treatment of the type described which makes use of re’a 
tively low cost and readily available materials; which 
can ‘be applied in a simple and efficient manner during the 
processing of the ?bers and fabrics formed thereof; 
which does not interfere with the processing of they glass 
?bers during foramtion of the glass ?ber ?laments and 
yarns, cords and fabrics formed thereof; which does not 
interfere with the fuller utilization of the desirable prop 
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erties of the glass ?bers in the glass ?ber fabrics and 
which results in a glass ?ber fabric of high strength, 
good appearance, long life, and which remains ?re re 
sistant. 

These and other objetcs and advantages of this in 
vention will hereinafter appear and, for purposes of illus 

' tration, but not of limitation, an embodiment of the in 
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vention is shown in the accompanying drawing, in 
which: 

FIG. 1 is an enlarged sectional view across a frag 
mentary portion of a bundle of glass ?bers in a glass ?ber 
fabric treated in accordance with the practice of this 
invention; ' 

FIG. 2 is a schematic view showing the arrangement 
of elements for the treatment of the glass ?bers in con 
junction with the glass ?ber forming operation, and 

FIG. 3_ is a schematic drawing showing the arrange 
ment of elements in the treatment of glass ?bers, in ac 
cordance with the practice of this invention, after the 
?bers have been formed into a textile fabric. _ 

It has been found that the abrasion resistance of glass 
?bers 10 in fatbrics formed thereof can be increased 
many-fold when the glass ?bers in the fabric are sep 
arated one from the other in the glass ?ber bundle 12 
with very ?ne particles 14 of a solid, organic, polymeric 
lubricating material which does not function to inter 
bond the adjacent ?laments of glass ?bers in the glass 
?ber bundle and provides bearing points having lubricat 
ing characteristics which permit relative movements be- > . 
tween the ?laments and bundles of glass ?bers and yet 
operates ‘to protect the glass ?bers during processing and 
use against destruction or deterioration by abrasion. 
The essential characteristics for retention of the ?ne 

particles of organic polymeric lubricating material in po 
sition of use on the glass ?ber surfaces without inter 
lbonding of the adjacent ?laments of the glass ?bers is 
achieved by a combination of treatments wherein the 
surfaces of the glass ?bers are modi?ed to convert the 
normally hydrophilic surface to one that is organophilic 
or hydrophobic after which the ?ne solid particles of 
the organic polymeric lubricating materials are intro 
duced and are able to wet the hydrophobic surfaces of 
the glass ?bers and wherein the particles of the organic 
polymeric lubricating material is formulated for applica 
tion with a bonding resin that operates to hold the par 
ticles in position of use between the ?bers and to retain 
colored pigment when incorporated in the glass ?ber ?n~ 
ish to impart ‘the desired color to the glass ?bers and 
fabrics formed thereof. Thus there is produced a sta 
bilized system which remains substantially permanently 
on the glass ?ber surfaces to protect the glass ?bers and 
to permit relative movements therebetween as required 
for effective use of the glass ?'bers in a fabric formed 
thereof. 
By the described combination of characteristics, it has 

been possible to increase abrasion resistance as much as 
15 to 40 times, as evidenced by tumble abrasion values 
in comparative tests with glass‘ ?bers embodying surface 
?nishes of present composition. 
The ?rst treatment to render the glass ?ber surfaces‘ 

organophilic or hydrophobic can be achieved ‘by the 
treatment of the glass ?ber surfaces with an organo silicon 
compound in the form of an organo silane, its hydrolysis 
product or polymerization prmn the silane is 
represented by the formula t 

in which X is a highly hydrolyzable group such as chlo 
rine or other halogen, ethoxy, methoxy, or other Short 
chained alkoxy group, an amino group and the like 
highly hydrolyzable groups, R is an organic group in the 
form of methyl, ethyl, propyl, butyl, or other short or 
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long chain aliphatic group; benzyl, naphthyl, or other 
aromatic group; tolyl or other alkaryl group; vinyl, allyl, 
stearyl, or other ethylenically or acetylenically unsaturated 
group, a heterocyclic group or the like, and n is a whole 
number of from 1 to 3. 
The organo silicon compound should be applied to 

the glass ?ber surfaces in a very dilute solution or dis 
persion in aqueous medium or in organic solvents, such 
as in an aqueous composition containing less than 2 per 
cent by weight of the organo silicon compound and 
preferably an amount within the range of 0.01 to 0.7 
percent by weight. It will be sufficient for altering the 
characteristics of the glass ?ber surfaces in the manner 
described when an amount of organo silicon compound is 
applied to form a monomolecular layer 16 on the glass 
?ber surfaces to render the surfaces hydrophobic. For 
this purpose, it is preferred to make use of a high polymer 
organo silicon ?uid or organo silicon oil of the type com 
mercially available from the Dow Corning Corporation 
or the General Electric Company. 
Treatment of the glass?bers can be achieved by ap 

plication onto the glass ?ber surfaces in forming or by 
impregnation of the formed glass ?ber fabric, preferably 
after any original size has been removed. 

It is desirable to apply the organo silicon onto the 
bare glass ?ber surfaces so that strong anchorage can be 
achieved between the organo silicon and the groups on the 
glass ?ber surfaces. For this purpose, it is preferred to treat 
the glass ?bers with ‘the organo silicon to coat the glass 
?bers during forming or else to remove the size originally 
applied to the glass ?ber surfaces in forming after the 
glass ?bers have been processed into yarns, cords or woven 
fabrics, as by burning the original size by heat treatment 
at combustion temperature in excess of 1000° F. in an 
oxidizing atmosphere or by washing the size from the 
glass ?ber surfaces. 

Modi?cation of the glass ?ber surfaces with the organo 
silicon compound is followed by treatment to deposit the 
?ne particles of the solid, organic, polymeric lubricating 
material. For this purpose, use can be made of a stabilized 
resinous polymer having lubricating properties such as 
polyetera?uoroethylene (Te?on) reduced to particles of 
less than 60 mesh and preferably less than 100 mesh. 
The ?ne particles of the organic, polymeric lubricating 
material are applied onto the hydrophobic surfaces of 
the glass ?bers in combination with a resinous binder, 
such as a polyacrylic acid or ester polymer, such as Rohm 
81 Haas HA-8. The composition may be formulated of 
the foregoing components alone or in combination-With a 
pigment intended to impart color to the glass ?ber fabric. 
Such compositions can be applied from aqueous disper 
sions containing from 0.5 to 10 percent by weight of 
the ?nely divided particles of polytetra?uoroethylene and 
0.1 to 10 percent by weight of binder to provide a coat 
ing in which the materials are present in the ratio of 0.5 
to 10 parts by weight of the particles of polytetra?uoro 
ethylene to 0.1 to 5 parts *by weight of binder. > 
Any tendency to form a bond between the resinous par 

ticles and the binder with the glass ?ber surfaces is 
diminished by the dif?culty to wet out, yet attachment is 
obtained onto the organo-silicon ?lm on the glass ?ber 
surfaces and by encapsulation of the bundles of glass 
?bers. Thus the dry solids embodied in the composition 
are retained on the surfaces of the glass ?ber ?laments 
where they can operate to separate the glass ?bers and to 
provide lubricated bearings on which'the glass ?bers can 
shift relative one to another in the bundle but wherein the 
glass ?ber ?laments remain protected against the forces 
of abrasion to prevent deterioration thereof. 

Having described the basic concepts of this invention 
and the theoretical considerations believed to be involved, 
illustration will now be made of the practice of this in 
vention, 
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Example 1 

In the following example the concepts of this invention 
are embodied in the treatment of the glass ?bers in con 
junction with the glass ?ber forming operation, as illus 
trated in FIG. 2. 

Continuous glass ?ber ?laments 10 are formed by rapid 
attenuation of molten streams of glass 20 issuing from 
hundreds of ori?ces in the bottom side of a glass melt 
ing furnace 22. In the practice of this invention, the bare 
surfaces of the formed glass ?ber ?laments are wet at a 
?rst coating station 24 with 1 percent aqueous dispersion 
of an organo silicon ?uid (Syloff 22, a 3% solution). 
Application to the individual ?laments can be made by 
means of a roller coater 26 schematically illustrated in 
FIG. 2 in position to engage the glass ?ber ?laments 
before they are brought together to form the glass ?ber 
bundle 28. The roller dips into a reservoir of the coating. 
composition whereby the surfaces of the roller become > 
wet. for transfer to the ?laments as they pass thereover. 

After drying, the separated glass ?ber ?laments are 
wet at a second coating station 30 with a 2.5 percent by 
weight dispersion of ?nely divided particles of Te?on, of 
less than 100 mesh, and 1.5 percent by weight of a poly 
acrylic acid polymer (Rohm & Haas HA-S). Application 
of the second coating composition is made by means of a 
roller coatcr 32 or ‘by a wiping pad for application of the 
coating composition onto the glass ?ber surfaces as they‘ 
are gathered together into a strand and wound upon 
a rapidly rotating drum 34 which operates to pull the ?bers 
to effect the described attenuation. The treated strands can 
thereafter be twisted and plied into yarns and woven into 
fabrics. A clear glass ?ber fabric will be produced in the 
absence of a'pigmcnt in the second coating composition 
ibut the formed glass will be receptive to coloring or print 
ing with pigment containing compositions or dyestuffs. 

Example 2 

In the following example, treatment is carried out with 
fabrics woven of glass ?bers in which the glass ?bers 
have previously been sized with a conventional size com 
position in forming to enable the ?bers to be processed 
into yarns, strands and fabrics but in which the original 
size has been removed from the fabric by washing or by 
burning out in response to heating the fabric to a tem 
pcrature of 1150° F. in an oxidizing atmosphere. 
The woven fabric 40 is passed over rollers 42 ‘for im 

mersion into a ?rst bath 44 formulated as a dispersion 
containing 0.1 percent by weight of methyl ethyl poly 
siloxane or methyl ethyl phenyl polysiloxane oils of about 
1000 molecular weight. The treated fabric is passed 

through a heated air drying oven 46 at a temperature 
of about 250-350° F. to remove the diluent and to set 
the organo silicon on the glass ?ber surfaces. 

Thereafter, the organo silicon treated glass ?ber fabric 
48 is impregnated by immersion in a second bath 50 of 
an aqueous dispersion containing 4 percent by weight 
Te?on particles of less than 200 mesh and 2 percent by 
weight of a resinous binder such as Rohm & Haas HA-8, 
and 3 percent by weight of pigment particles. The im 
pregnated fabric is passed over rollers 52 into a drying 
oven 54 at a temperature insufficient to cause ‘fusion 
of the Te?on particles, such as at a temperature of less 
than 350-400“ F. 

It will be understood that changes may be made in the 
details of construction, formulation and application with 
out departing from the spirit of the invention. 
We claim: 
1. Glass ?bers and fabrics formed thereof wherein the 

glass ?bers are present in the fabric in the form of bun 
dles formed of a multiplicity of glass ?bers, the improve 
ment which embodies means for enhancing the resistance 
to deterioration of the glass ?bers by abrasion compris 
lng a ?rst coating on the glass ?ber surfaces which con 
verts the normally hydrophilic character of the glass ?ber 
surfaces to one that is hydrophobic, and ?nely divided 
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particles of polytetra?uoroethylene disposed between the 
?bers in the bundle and a binder securing the particles 
to the modi?ed glass ?ber surfaces, and in which the ?rst 
coating comprises an organo silicon compound selected 
from the group consisting of a silane, its hydrolysis prod 
uct. and its polymerization product wherein the silane has 
from one to three highly hydrolyzable groups attached to 
the silicon atom and at least one organic group attached 
to the silicon atom. 

2. Glass ?bers and fabrics as claimed in claim 1 in 
which the particles of polytetra?uorocthylene are of less 
than 100 mesh‘ 

3. Glass ?bers and fabrics as claimed in claim 1 in 
which the binder is a polyacrylate resin. 

4. Glass ?bers and fabrics as claimed in claim 1 in 
which the materials are present in the ratio of .5 to 10 
parts by weight of the particles of polytetra?uoroethylene 
to .1 to 5 parts by weight of binder. 
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5. Glass ?bers and fabrics as claimed in claim 1 which 

include a pigment powder in combination with the par 
ticles of polytetra?uoroethylene and binder. 
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